The cyclopentadienylaluminum alkoxide compounds [(C5H5)2AI^-0-/'-Pr)]2 (1) and [(ΰ5Μβ4Η)ΑΙΟ(μ-0-/-ΡΓ)]2 (2) have been prepared by reacting (CsHs^Mg and (CsMe^^Mg, respectively, with Cl2AIO-/-Pr. Whereas replacement of both chloride ligands on aluminum by (C5H5) was achieved to form 1, only one chloride ligand could be substituted by the bulkier (C5Me4H) to produce the mono(tetramethylcyclopentadienyl)aluminum compound 2.
The Synthesis and Structural Characterization of preparing to publish this work, Kunicki et. at reported the crystal structure of this compound, 5 which they prepared by an analogous method involving the reaction of NaCp with Cl2AI-0-/-Pr. The crystallographic data that was reported for the dicyclopentadienylaluminum isopropoxide dimer is essentially identical to our own. 6 Therefore we will limit our discussion of this compound to our alternate synthesis and additional findings and observations. In trying to make the analogous bis(tetramethylcyclopentadienyl)aluminum isoproxide complex by replacing Cp2Mg with (C5Me4H)2Mg in the reaction, we instead obtained [(05Μβ4Η)ΑΙ0Ι(μ-Ο-/-ΡΓ)]2 (2), in which only one chloride on the aluminum was replaced by a cyclopentadienyl ring. This alkoxide bridged dimer was also crystallographically characterized, and the structural data is described herein.
Results and Discussion
Dicyclopentadienylaluminum isopropoxide, 1, was prepared according to equation (1) by adding magnesocene to a toluene solution of C^AIO-Z-Pr, which was generated in situ by comproportionating two equivalents of trichloroaluminum with one equivalent of triisopropoxyaluminum.
toluene
The 1 Η NMR spectrum of the crude reaction mixture displayed at least three other reaction products besides 1. Based on the chemical shifts of the different species, we suspect one other oligomer, possibly a trimer, of Cp2AI(0-/'-Pr) and oligomers of CpAI(0-/'-Pr)2 to be present.
Compound 1 was selectively recrystallized in 26% overall yield from a toluene solution of the mixture cooled at -78 °C. As mentioned, the X-ray structure of this compound has already been reported. Nevertheless, an ORTEP drawing of the molecule is shown in Figure 1 for purposes of comparison with the molecular structure of [(05Μβ4Η)ΑΙ0Ι(μ-0-/'-ΡΓ)]2 (2) (vide infra), which is shown in Figure 2 . The dimensions of the AI2O2 core, its planarity, the AI-0 distances and the O-AI-0 and AI-O-AI bond angles for 1 are consistent with that of other dimeric aluminum alkoxide compounds. 7 The overall geometry of another bis(cyclopentadienyl) group 13 element alkoxide, [Cp2Ga^-OEt)]2, 8 is very similar that of compound 1. While the bond angles of the Ga2Ü2 core of this molecule are comparable to that of compound 1, the Ga-0 bond lengths are slightly longer than the AI-0 bond lengths in 1. A similar difference in Ga-0 vs. AI-0 bond lengths is exhibited in monomeric aluminum and gallium alkoxide compounds reported by Power and coworkers.
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Another similarity between the molecular structures of 1 and [Cp2Ga^-OEt)]2 is the η 1 - Fisher, J.T. Golden, P.J. Shapiro, G.P.A. Yap and A.L In order to determine whether bulkier cyclopentadienyl ligands could promote monomerization of the dicyclopentadienylaluminum isopropoxide species, (C5Me4H)2Mg was used in place of magnesocene in the reaction with in situ generated Cl2AI(0-/-Pr). As shown in equation (2), the steric bulk of the tetramethylcyclopentadienyl ligand interferes instead with the attachment of two rings to the dimeric aluminum framework, forming [(C5Me4H)AICI^-0-/-Pr)]2 (2) exclusively and leaving one untransferred cyclopentadienyl ring on the magnesium.
Use of half of an equivalent of the bis(tetramethylcyclopentadienyl)magnesium reagent per aluminum also affords compound 2, along with MgCl2, which can be removed by filtration.
The dimensions of the AI2O2 core of compound 2 in the solid state are similar to those of compound 1. An ORTEP drawing of the molecule is shown in Figure 2 . Fractional atomic coordinates are listed in Table II . Selected bond lengths and bond angles are listed Table III . The two tetramethylcyclopentadienyl rings in the dimer avoid eachother by adopting a trans arrangement about the AI2O2 plane. One can see from the molecular structure that the tetramethylcyclopentadienyl rings effectively block the remaining chloride ligands from further Vol. 19, No. 8, 1996 The Synthesis and Structural Characterization of substitution. The 27 Al NMR signal for 2, at δ 85, occurs at a higher field than that of compound 1.
This may be due to greater electron donation from the tetramethylcyclopentadienyl ring to the aluminum. (2) C (10) 195 (5) 1449 (3) 6650 (4) 53 (2) C(11) -36 (5) 2503 (3) 6088 (4) 76 (2) C (12) -814 (6) 1248 (4) 7541 (4) 76 (2) * Equivalent isotropic U defined as one third of the trace of the orthogonalized Ujj tensor Table III were unable to force the dimeric aluminum alkoxide apart to include two bulky tetramethylcyclopentadienyl rings, obtaining instead the mono(tetramethylcyclopentadienyl)aluminum alkoxide dimer 2. The employment of a bulkier alkoxide substituent which is sterically incapable of forming a bridge will be more conducive to our goal of preparing a monomeric dicyclopentadienylaluminum alkoxide compound that is directly comparable to Cp2AIMe. We have successfully prepared Cp2AI(BHT) (BHT = 2,6-di-t-butyl-4- (1)).
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methylphenoxide), the monomeric nature of which was confirmed by ebulliometric molecular weight analysis. We are in the process of growing X-ray quality crystals of the compound and anticipate reporting the details of the synthesis and structural characterization of this compound in a future publication.
Experimental Section
General Considerations. All manipulations were performed using a combination of glovebox, high-vacuum, and Schlenk techniques. Toluene and petroleum ether were distilled under nitrogen over sodium benzophenone ketyl and stored in line-pots over sodium benzophenone ketyl, from which they were vacuum transferred. The NMR solvents benzene-cfe and toluene-ofe were dried over activated 4 A molecular sieves. Argon was purified by passage over oxy tower BASF catalyst (Kontes) and 4 Ä molecular sieves. Aluminum isopropoxide was used as received from Aldrich. Aluminum chloride (Aldrich) was sublimed prior to use. Magnesocene 11 and octamethylmagnesocene 12 were prepared as described in the literature.
NMR spectra were recorded on an IBM NR-300 (300. [ ( (d, Vol. 19, No. 8, 1996 The Synthesis and Structural Characterization of overnight at 50°C. The solution was cooled to room temperature, and solid magnesocene (1,4g, 5.1 mmol) was added . The reaction immediately turned a chalky white and became red as it was stirred at 45°C for 12 hrs . The solution was filtered to remove the MgCl2, and the toluene was removed under reduced pressure and replaced with 20 mL petroleum ether, from which the product was precipitated at -78°C (mp 166.9 °C, uncorrected; yield 1.3 g, 52% The systematic absences in the diffraction data are uniquely consistent for P2i/n. The structure was solved using direct methods, completed by subsequent difference Fourier syntheses and refined by full-matrix least squares procedures. Absorption corrections were ignored (μ = 1.54 cm" 1 ). The molecule is centered on an inversion point. All non-hydrogen atoms were refined with anisotropic displacement coefficients. Hydrogen atoms were treated as idealized contributions.
All software and sources of the scattering factors are contained in either the SHELXTL (5.1) or the SHELXTL PLUS (4.2) program libraries (G. Sheldrick, Siemens XRD, Madison, Wl).
